Searching PA J 



Page 1 of 1 



MENU I SEARCH | INDEX | DETAIL | JAPANESE | MfflM 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 UPublication number : .2002-100493 
(43)Date of publication of application : 05.04.2002 



(51)Int.CI. H05B 41/24 



(21 Application number : 2000-291 495 (7 1 Applicant : TOSHIBA LIGHTING & 

TECHNOLOGY CORP 
TOSHIBA DIGITAL MEDIA 
ENGINEERING CORP 

(22)Date of filing: 26.09.2000 (72)Inventor : YOKOZEKI ICHIRO 

DOI HIROYUKI 
TERAI TAKASHI 
SUZUKI TOSHIYA 
KAWAMURA MASAAKI 



(54) ELECTRODELESS DISCHARGE LAMP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrodeless discharge lamp device for ready change 
of the design of a high frequency power circuit for an 
electrodeless discharge lamp, and attaining control by 
reduction in the manufacturing cost of the device and 
increase in the efficiency in electric power. 
SOLUTION: This electrodeless discharge lamp device is 
provided with the electrodeless discharge lamp 18, an 
excitation coil 17 arranged in the vicinity of the 
periphery of the electrodeless discharge lamp, a 
resonance circuit 1 6 for supplying proper electric 
power to the exciting coil, a high-frequency power 
source 10 for supplying resultant output of paraflelly 
arranged power sources arranged plurally in parallel 
with the resonance circuit and a driving circuit 12 of 
the high-frequency power source, and is constituted so 
as to obtain the resultant output by synchronously or 
causing almost synchronous driving of the plural power 
sources arranged in parallel. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim l]An electrodeless discharge lamp and an excitation coil provided near the circumference 
of said electrodeless discharge lamp, A resonant circuit which supplies suitable electric power 
for said excitation coil, and an RF generator which supplies a synthetic output of a power supply 
provided in two or more parallel to said resonant circuit, Electrodeless discharge light equipment 
characterized for a power supply which consisted of electrodeless discharge light equipment 
provided with a drive circuit of said RF generator, and was provided in said two or more parallel 
by a synchronization or constituting so that it may be made to synchronize mostly, it may drive 
and a synthetic output may be obtained. 

[Claim 2]The electrodeless discharge light equipment according to claim 1 providing a direct- 
current superposition circuit which superimposes a direct current on an output of a drive circuit 
of said RF generator. 

[Claim 3]The electrodeless discharge light equipment according to claim 2 constituting a direct 
current in said direct-current superposition circuit so that adjustment is possible. 
[Claim 4]The electrodeless discharge light equipment according to claim 2 or 3 considering said 
direct-current superposition circuit as composition using average voltage which carried out half- 
wave rectification of the drive circuit output of said RF generator. 
[Claim 5]Electrodeless discharge light equipment comprising: 
An electrodeless discharge lamp. 

An excitation coil provided near the circumference of said electrodeless discharge lamp. 

A light matching circuit which prepares electric supply conditions to said electrodeless discharge 

lamp of said excitation coil, 

A synthetic circuit which provides more than one in parallel and compounds an output of a 
synchronization or a DC-RF power inverter circuit which synchronized mostly and was set up 
operate, and a power inverter circuit established in said two or more parallel, and the 
transmission line which carries out transfer of power to said light matching circuit from said 
synthetic circuit. 

[Claim 6]The electrodeless discharge light equipment according to claim 5 setting up output 
synthetic impedance (Zamp-out) of a DG-RF power inverter circuit established in said two or 
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more parallel (N parallel) to a characteristic impedance (Zcbl) of the transmission line become 
Zamp-out =N-Zcbl. 

[Claim 7]Two or more electrodeless discharge lamps and an excitation coil provided near the 
circumference of each of said electrodeless discharge lamp, respectively, It has two or more 
electrodeless discharge light units which consist of a matching circuit which supplies 
respectively suitable electric power for said each excitation coil, An RF generator which inputs 
and carries out the amplified output of the reference clock signal from the outside to said each 
electrodeless discharge light unit that high-frequency power should be supplied, and is connected 
with said each electrodeless discharge light unit via a coaxial cable, A reference clock generating 
circuit by which generates the only reference clock signal to said each RF generator, and 
multiple connection is carried out to said each RF generator via a coaxial cable for reference 
clocks is provided, Electrodeless discharge light equipment constituting cable length of a coaxial 
cable for reference clocks which connects said reference clock generating circuit and said each 
RF generator, respectively so that it may be mostly in agreement. 

[Claim 8]Two or more electrodeless discharge lamps and an excitation coil provided near the 
circumference of each of said electrodeless discharge lamp, respectively, It has two or more 
electrodeless discharge light units which consist of a matching circuit which supplies 
respectively suitable electric power for said each excitation coil, An RF generator which inputs 
and carries out the amplified output of the reference clock signal from the outside to said each 
electrodeless discharge light unit that high-frequency power should be supplied, and is connected 
with said each electrodeless discharge light unit via a coaxial cable, Generate the only reference 
clock signal to said each RF generator, and a reference clock generating circuit which carries out 
cascade connection of said each RF generator via a coaxial cable for reference clocks, 
respectively is provided, Electrodeless discharge light equipment, wherein a reference clock 
phase of a reference clock input terminal of each RF generator or a phase of each RF generator 
output sets a coaxial cable for reference clocks connected to said each RF generator as cable 
length who is mostly in agreement. 

[Claim 9]Two or more electrodeless discharge lamps and an excitation coil provided near the 
circumference of each of said electrodeless discharge lamp, respectively, It becomes one 
treatment tank provided with two or more electrodeless discharge light units which consist of a 
matching circuit which supplies respectively suitable electric power for said each excitation coil 
from a sterilizer which provided two or more electrodeless discharge lamps, An RF generator 
which supplies high-frequency power to said each electrodeless discharge light unit, 
respectively, Electrodeless discharge light equipment constituting so that DC power supply 
which supply direct current voltage to these RF generators, respectively are provided, the only 
external light control signal may be given and put in block to said each DC power supply and 
direct current voltage may be determined as it. 

[Claim 10]The electrodeless discharge light equipment according to claim 9 constituting so that a 
feedback signal for direct-current- voltage determination may be set up and put in block to said 
each DC power supply based on quantity of electricity detectable in electrodeless discharge light 
equipment and direct current voltage may be determined as it. 

[Claim 1 l]Electrodeless discharge light equipment, wherein it consists of electrodeless discharge 
light equipment characterized by comprising the following and said RF generator connects the 
main amplifier and a drive amplifier which drives this with a coaxial cable, 
An electrodeless discharge lamp. 

An excitation coil which supplies high-frequency power to said electrodeless discharge lamp. 
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An RF generator which generates said high-frequency power. 

A drive circuit of said RF generator, and an output circuit which outputs high-frequency power 
of said RF generator to said excitation coil. 

[Claim 12]The electrodeless discharge light equipment according to claim 1 1 , wherein said RF 
generator forms a distributor in a block of two or more main amplifiers and considers a drive 
amplifier as composition connected via a coaxial cable to this distributor. 
[Claim 13]The electrodeless discharge light equipment according to claim 11, wherein said RF 
generator forms a distributor in a block of a drive amplifier and considers two or more main 
amplifiers as composition connected via a coaxial cable, respectively to this distributor. 
[Claim 14] A synthetic circuit which consists of electrodeless discharge light equipment 
characterized by comprising the following, and consists of balance resistance and a composing 
device which compound a parallel output of each of said power inverter circuit is provided, 
Electrodeless discharge light equipment setting up balance resistance of said synthetic circuit so 
that an outgoing end of one of power inverter circuits may serve as resistance of a power rating 
which cannot be borne in an outgoing end of the remaining power inverter circuits at the time of 
opening, a short circuit, or a non-signal. 
An electrodeless discharge lamp. 

An excitation coil which supplies high-frequency power to said electrodeless discharge lamp. 
An RF generator which consists of a power inverter circuit established in two or more parallel 
which generates said high-frequency power. 

A drive circuit of said RF generator, and an output circuit which outputs high-frequency power 
of said RF generator to said excitation coil. 

[Claim 1 5] A distribution circuit which consists of a distributor and balance resistance which 
distribute a parallel input of each of said power inverter circuit is provided, The electrodeless 
discharge light equipment according to claim 14 setting up balance resistance of said distribution 
circuit so that an outgoing end of one of power inverter circuits may serve as resistance of a 
power rating which cannot be borne in an outgoing end of the remaining power inverter circuits 
at the time of opening, a short circuit, or a non-signal. 

[Claim 16]The electrodeless discharge light equipment according to claim 15, wherein said 
distribution circuit and a synthetic circuit arrange a distributor and a composing device at an 
extension top of a power inverter circuit by which multiple connection is carried out, or the equal 
distance. 

[Claim 17]Provide a composing device which consists of electrodeless discharge light equipment 
characterized by comprising the following, and compounds a parallel output of each of said 
power inverter circuit in two or more steps, and. Electrodeless discharge light equipment 
constituting so that it may change into a characteristic impedance of a transmission medium to an 
electrodeless discharge lamp via an impedance conversion circuit which consists of the lambda/4 
transmission line. 
An electrodeless discharge lamp. 

An excitation coil which supplies high-frequency power to said electrodeless discharge lamp. 
An RF generator which consists of a power inverter circuit established in two or more parallel 
which generates said high-frequency power. 

A drive circuit of said RF generator, and an output circuit which outputs high-frequency power 
of said RF generator to said excitation coil. 
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[Claim 18]Consist of electrodeless discharge light equipment characterized by comprising the 
following, and said each power inverter circuit, Electrodeless discharge light equipment having 
constituted from field effect transistor FET and an LC series resonance filter part for E class 
operation, and having arranged a coil as an inductor of said filter part aslant and in parallel to 
field effect transistor FET arranged in parallel, respectively. 
An electrodeless discharge lamp. 

An excitation coil which supplies high-frequency power to said electrodeless discharge lamp. 
An RF generator which consists of a power inverter circuit established in two or more parallel 
which generates said high-frequency power. 

A drive circuit of said RF generator, and an output circuit which outputs high-frequency power 
of said RF generator to said excitation coil. 

[Claim 19] An electrodeless discharge lamp and an excitation coil which supplies high-frequency 
power to said electrodeless discharge lamp, An RF generator which generates said high- 
frequency power, and a drive circuit of said RF generator, Constitute so that it may consist of 
electrodeless discharge light equipment provided with an output circuit which outputs high- 
frequency power of said RF generator to said excitation coil, a phase angle of an RF generator 
output may be detected and frequency of an RF generator can be set as variable, and. 
Electrodeless discharge light equipment constituting so that output power of an RF generator 
may be detected and power supply voltage of an RF generator can be set as variable. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrodeless discharge light equipment used 
suitably for tunnel illumination, bridge construction Lighting Sub-Division, the photochemical 
treatment equipment for sewage germicidal treatment, etc. 
[0002] 

[Description of the Prior Art]An electrodeless discharge lamp is formed in spherical thru/or the 
ellipse form which enclosed the rare gas of discharge nature, and metallic fumes, such as 
mercury, in the glass bulb, and. It consists of structure around which the excitation coil was 
looped near this discharge lamp, and the magnetic field which carries out a police box to said 
excitation coil at 13.56 MHz using an RF generator is generated, and it constitutes so that said 
discharge lamp may be turned on using the electric field by this magnetic field. 
[0003]Namely, the electrodeless discharge lamp in which conventional electrodeless discharge 
light equipment enclosed discharge gas, such as inactive gas and metallic fumes, in the spherical 
glass bulb in which the fluorescent substance was applied to transparence or a wall, for example, 
The coil for high-frequency power supply, i.e., the excitation coil, by which close arrangement 
was carried out in accordance with the spherical periphery of this electrodeless discharge lamp, It 
consists of composition provided with the matching circuit which adjusts both the RF generator 
circuit which is connected to this excitation coil and supplies high-frequency power to said 
excitation coil, and said excitation coil and an RF generator circuit, loses a reflection, and 
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supplies high-frequency power to an electrodeless discharge lamp efficiently. 
[0004]In this case, constituting from a high frequency oscillation circuit which supplies high- 
frequency power to an excitation coil, and a DC power supply circuit which changes the volts 
alternating current from AC power supply, such as commercial power, into direct current 
voltage, and is supplied to said high frequency oscillation circuit as said RF generator circuit is 
known. 

[0005]And by sending the hundreds of [ several to ] MHz high frequency current through an 
excitation coil from said RF generator circuit, An excitation coil is made to generate a high- 
frequency field, and high-frequency power is supplied to an electrodeless discharge lamp, and it 
is constituted so that high frequency plasma current may be generated and ultraviolet rays or 
visible light may be generated in an electrodeless discharge lamp. 

[0006]However, in the electrodeless discharge lamp in the former, by transient state until it 
carries out stable lighting from the lighting start of an electrodeless discharge lamp. Since the 
impedance of an excitation coil, an electrodeless discharge lamp, etc. changes every moment, it 
is required to change at least one side of the output impedance of an RF generator circuit 
according to these change, and to take the impedance match of both an RF generator circuit and 
an excitation coil. 

[0007]Then, even if the loaded condition in said electrodeless discharge lamp changes, 
efficiently as electrodeless discharge light equipment which can transmit high-frequency power, 
Connect the coil for high-frequency power supply between the outgoing ends of an RF generator, 
and in a glass bulb For example, inactive gas, Approach said coil for high-frequency power 
supply, and the electrodeless discharge lamp which enclosed discharge gas, such as metallic 
fumes, is arranged, In the electrodeless discharge light equipment which consists of composition 
of having connected the 1st impedance matching circuit unit between said RF generator and said 
coil for high-frequency power supply, Between said RF generator and the 1st impedance 
matching circuit unit is connected with a coaxial cable, and what considered the 2nd [ further ] 
impedance matching circuit unit as the composition which carried out connecting arrangement 
between this coaxial cable and RF generator is proposed (JP,H6-3 1 0291 , A). 
[0008]The electrodeless discharge light equipment constituted in this way can adjust a coaxial 
cable to a characteristic impedance, it can be used for it, and it has an advantage which can 
obtain high transfer-of-power efficiency in a coaxial cable by this. In said electrodeless discharge 
light equipment, the composition to which the drive DC bias of an RF generator main switch 
element is changed, and the driving condition of an RF generator is changed the time of the lamp 
start of an electrodeless discharge lamp and after start up is shown. 
[0009] 

[Problem to be solved by the invention] However, in said conventional electrodeless discharge 
light equipment, it is possible to set up provide two or more RF generators (DC-RF power 
inverter circuit) in parallel, compound the output of the RF generator of these plurality, and 
transmit to load via the transmission line. In this case, since what is necessary is to acquire the 
advantage accompanying the operation and effect which were mentioned above, and just to 
develop the power inverter circuit of comparatively small power capacity, it not only becomes 
advantageous in respect of the difficulty of development, or a manufacturing cost, but it becomes 
possible to aim at shortening of a development cycle, a cost cut, etc. 
[00 10] However, it will differ in that it should take into consideration like conventional 
electrodeless discharge light equipment by the case where the driving condition of the only RF 
generator is changed, and the case where give the synthetic output of the power supply provided 
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in two or more parallel to a ready resonant circuit, and the driving condition of an RF generator 
is changed as mentioned above. For example, when driving power becomes large in proportion 
to the parallel number of a power supply when driving two or more parallel power supplies, or 
these power supplies are operated by an asynchronous state, there is a difficulty which causes 
enlargement of a synthetic circuit. Namely, although it becomes advantageous from the only 
power inverter circuit in power conversion efficiency or a cost aspect rather than taking out high 
power by compounding the output of the RF generator (DC-RF power inverter circuit) provided 
in two or more parallel, Like before, in order to have to treat big electric power, there is a 
difficulty which becomes disadvantageous by the circuit efficiency and the cost aspect in a 
matching circuit in a single matching circuit. 

[001 l]As a result of repeating research and examination wholeheartedly, this invention persons 
Then, an electrodeless discharge lamp, The excitation coil provided near the circumference of 
said electrodeless discharge lamp, and the resonant circuit which supplies the suitable electric 
power for said excitation coil, Constitute the synthetic output of the power supply provided in 
parallel from a drive circuit of the RF generator supplied to said resonant circuit, and said RF 
generator, and. [ two or more ] In a synthetic circuit by setting up the power supply provided in 
said two or more parallel obtain a synthetic output a synchronization or by making it synchronize 
mostly and driving, It traced that it was small and a synthetic circuit could be manufactured to 
low cost, without [ therefore ] being able to negate the magnetic flux which one power outlet 
forms by the magnetic flux which the power outlet of another side forms, negating the magnetic 
flux in the magnetic core used for a synthetic circuit, and producing core loss in a synthetic 
circuit. 

[00 12] The driving power in the drive circuit as a main switch of an RF generator provided in 
parallel as mentioned above, Since it increases in proportion to the parallel number of said power 
supply, when the parallel number of a power supply is made to increase while it has been fixed, 
there is a difficulty that the driver voltage of said main switch falls, about the threshold value 
power supply which carries out ON/OFF operation of said main switch. Then, it traced that a 
comparatively small drive circuit could be used and a parallel power supply could be driven 
properly by superimposing a direct current on the drive circuit output of said main switch. 
[0013]The synthetic circuit which compounds the output of the power inverter circuit which, on 
the other hand, established the DC-RF power inverter circuit which provided said RF generator 
in two or more parallel in said two or more parallel a synchronization or when it set up make it 
synchronize mostly and drive, By having composition provided with the light matching circuit 
which prepares the electric supply conditions to the electrodeless discharge lamp of an excitation 
coil, and the transmission line which carries out transfer of power to said light matching circuit 
from said synthetic circuit, Without providing the matching circuit which big electric power 
concentrates on the input side of said transmission line, it became possible to distribute and 
provide the matching circuit of comparatively small capacity, and traced that low-cost-izing of 
an RF generator and efficient-ization of the transfer-of-power efficiency of the transmission line 
could be attained. 

[0014]Namely, the output synthetic impedance (Zamp-out) of the DC-RF power inverter circuit 
established in said two or more parallel (N parallel), It traced that low-cost- izing of an RF 
generator and efficient-izing of the transfer-of-power efficiency of the transmission line which 
were mentioned above could be attained by setting up to the characteristic impedance (Zcbl) of 
the transmission line become Zamp-out =N-Zcbl. 

[0015]In the electrodeless discharge light equipment which provided two or more electrodeless 
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discharge lamps in one treatment tank in the former, A reference clock circuit is provided for 
every RF generator to each electrodeless discharge lamp, It has composition which amplifies a 
clock signal, respectively and acquires a high frequency big-electric-power signal, or one clock 
signal is shared within a necessary case, and it distributes to two or more high frequency 
amplifying circuits from one reference clock, and has composition which acquires a high 
frequency big-electric-power signal. For this reason, in the former composition, electric field 
coupling arises among two or more electrodeless discharge lamps, In [ there is a difficulty of the 
minute frequency error of a reference clock serving as a flicker of a discharge lamp, and 
appearing, and ) the latter composition, While carrying out cable transmission of the reference 
clock, the phase lag of a reference clock arises in the receiving end of each RF generator, When 
the high frequency big-electric-power signal acquired by amplifying this signal was impressed to 
an electrodeless discharge lamp, respectively, the electric power phase impressed to each 
electrodeless discharge lamp also became scatteringly, and had the difficulty of generating a 
flicker in a discharge lamp. 

[00 16] As opposed to each RF generator for obtaining an RF generator output impressed to two 
or more electrodeless discharge lamps, respectively, in order to conquer such a difficulty, When 
carrying out multiple connection of said RF generator to a reference clock generating circuit with 
a coaxial cable for reference clocks, respectively, by coinciding mostly cable length of said 
coaxial cable for reference clocks, A phase of each RF generator output was coincided mostly, 
and it traced that a flicker of a discharge lamp could be prevented. 

[0017]When carrying out cascade connection of said each RF generator one by one via a coaxial 
cable for reference clocks to a reference clock generating circuit, respectively, When a reference 
clock phase of a reference clock input terminal of each RF generator or a phase of each RF 
generator output sets it as cable length who is mostly in agreement about said coaxial cable for 
reference clocks, a flicker of a discharge lamp can be prevented. 

[001 8]Although it is possible to prevent a flicker of each discharge lamp by driving two or more 
RF generators based on an oscillator output by the only reference oscillator in electrodeless 
discharge light equipment which provided two or more electrodeless discharge lamps in one 
treatment tank on the other hand, In also making uniform strength of an outputted ray of each 
electrodeless discharge lamp, when it determines direct current voltage based on reference 
voltage in each RF generator, respectively, there is a difficulty that strength of an outputted ray 
varies. 

[0019]Then, in order to conquer said difficulty, it traced that dispersion in the strength of the 
outputted ray of a discharge lamp could be prevented by constituting so that the only external 
light control signal may be given and put in block to the DC power supply which supply direct 
current voltage to two or more RF generators, respectively and direct current voltage may be 
determined as it. In this case, it can constitute so that the direct current voltage proportional to 
that light income and euphotic intensity may be obtained as a means to determine direct current 
voltage collectively, based on the photosensor formed in the treatment tank. As a means to 
determine direct current voltage collectively, it cannot be based on the signal from the outside, 
but it can also constitute so that the feedback signal for direct-current- voltage determination may 
be obtained based on the output of the RF generator of quantity of electricity detectable in 
electrodeless discharge light equipment, for example, either. 

[0020]In conventional electrodeless discharge light equipment, an RF generator, Since it consists 
of the main amplifier and a drive amplifier which drives this and these main amplifiers and drive 
amplifiers are considered as the composition which performed direct continuation with pattern 
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wiring etc., The work which checks the characteristic for every block at the time of evaluation of 
an RF generator and verification not only becomes difficult, but there are difficulties, like the 
arrangement flexibility for every block is missing. 

[0021]Then, in said RF generator, flexibility increased to the arrangement for every block at the 
time of product structure by connecting the main amplifier and the drive amplifier which drives 
this with a coaxial cable, and it traced that the characteristic check for every block became easy. 
A distributor can be formed in the block of two or more main amplifiers in this case, and a drive 
amplifier can be considered as the composition connected via the coaxial cable to this distributor. 
On the other hand, a distributor can be formed in the block of a drive amplifier and two or more 
main amplifiers can also be considered as the composition connected via the coaxial cable, 
respectively to this distributor. 

[0022]When it has composition which provided the power inverter circuit established in two or 
more parallel as an RF generator which generates the high-frequency power which energizes an 
electrodeless discharge lamp, in order to compound the parallel output of these power inverter 
circuits, the synthetic circuit which connected the composing device via balance resistance is 
provided. In order to distribute a signal to the parallel input of each of said power inverter circuit, 
the distribution circuit which connected the distributor via balance resistance is provided. 
[0023]Then, balance resistance of the synthetic circuit which compounds the parallel output of 
each of said power inverter circuit in said RF generator, By setting up so that the outgoing end of 
one of power inverter circuits may serve as resistance of the power rating which cannot be borne 
in the outgoing end of the remaining power inverter circuits at the time of opening, a short 
circuit, or a non-signal, The high-frequency power of the RF generator traced that operation of 
the electrodeless discharge light equipment in the state where it fell substantially could be 
prevented properly. 

[0024]Similarly, in said RF generator, the balance resistance of a distribution circuit which 
distributes the parallel input of each of said power inverter circuit can be set up so that the 
outgoing end of one of power inverter circuits may serve as resistance of the power rating which 
cannot be borne in the outgoing end of the remaining power inverter circuits at the time of 
opening, a short circuit, or a non-signal. And said distribution circuit and the synthetic circuit can 
reduce the adverse effect to the composing device output by the phase difference of a composing 
device input in this case by arranging a distributor and a composing device at the extension top 
of the power inverter circuit by which multiple connection is carried out, or the equal distance. 
[0025]The power inverter circuit established in two or more parallel is used as an RF generator 
mentioned above, When providing a composing device in two or more steps and performing 
electric power composition, it is necessary to provide an impedance conversion circuit between 
composing devices, and to perform proper impedance conversion, and there is a difficulty that 
the measure against a rise in heat by the electric power concentration in generating of the 
composing device loss by dispersion in parts and the conversion after the last composition, etc. 
are needed in this case. 

[0026]Then, the lambda/4 transmission line is used for the impedance conversion after the 
electric power composition by a composing device, By a synthetic circuit's performing electric 
power composition every 2 parallel, and changing each power inverter circuit into the 
characteristic impedance of the transmission medium to an electrodeless discharge lamp, It 
traced that conversion dispersion between reduction of component cost, mitigation of a 
composing device loss, and the parallel circuit of a power inverter circuit could be reduced. 
[0027]The power inverter circuit established in two or more parallel is used as an RF generator 
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mentioned above, Since a composing device loss increases, the parts arrangement of each power 
inverter circuit is a form near one row, and make it stand in a row by the same arrangement, 
when carrying out electric power composition by a synthetic circuit, and among each power 
conversion circuit outputs are a phase change etc., but. In this case, since it becomes lining up 
side-by-side [ the coil as an inductor of LC series resonance filter part ], when reducing a 
packaging area and attaining a miniaturization, said coil to coil distance interferes in narrowing 
and mutual, and there is a difficulty that re-evaluation of the constant as a filter is needed. 
[0028]Then, said each increase power inverter circuit is constituted from field effect transistor 
FET and an LC series resonance filter part for E class operation, It traced that mutual 
interference could be reduced and high-density parts arrangement could be attained by arranging 
the coil as an inductor of said filter part aslant and in parallel to field effect transistor FET 
arranged in parallel, respectively. 

[0029]Since the output impedance and the mismatching of an RF generator will be produced 
further again if the impedance of the electrodeless discharge lamp as load changes, Only by 
detecting the phase angle of an RF generator output, changing the frequency of an RF generator, 
adjusting impedance with load, and only making frequency variable and adjusting impedance, 
Since output power was changed, it traced that fixed-izing of output power and efficient control 
could be attained by detecting the output power of an RF generator and setting the power supply 
voltage of an RF generator as variable. 

[0030]Therefore, the purpose of this invention can perform easily the change of design of the RF 
generator circuit of an electrodeless discharge lamp, and there is in providing the electrodeless 
discharge light equipment which can attain control by the reduce manufacturing cost of 
equipment, or efficient-izing of electric power. 
[0031] 

[Means for solving problemjln order to attain the aforementioned purpose, the electrodeless 
discharge light equipment concerning this invention, An electrodeless discharge lamp and the 
excitation coil provided near the circumference of said electrodeless discharge lamp, The 
resonant circuit which supplies the suitable electric power for said excitation coil, and the RF 
generator which supplies the synthetic output of the power supply provided in two or more 
parallel to said resonant circuit, It consists of electrodeless discharge light equipment provided 
with the drive circuit of said RF generator, and the power supply provided in said two or more 
parallel is characterized by a synchronization or constituting so that it may be made to 
synchronize mostly, it may drive and a synthetic output may be obtained. 
[0032]In this case, it can have composition which provided the direct-current superposition 
circuit which superimposes a direct current on the output of the drive circuit of said RF 
generator. And in said direct-current superposition circuit, a direct current can also be constituted 
so that adjustment is possible. 

[0033]Said direct-current superposition circuit can be considered as the composition using the 
average voltage which carried out half-wave rectification of the drive circuit output of said RF 
generator. 

[0034]The excitation coil which, on the other hand, formed said electrodeless discharge light 
equipment near the circumference of an electrodeless discharge lamp and said electrodeless 
discharge lamp, The light matching circuit which prepares the electric supply conditions to said 
electrodeless discharge lamp of said excitation coil, More than one can be provided in parallel 
and it can have composition provided with a synchronization or the DC-RF power inverter 
circuit which synchronized mostly and was set up operate, the synthetic circuit which 
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compounds the output of the power inverter circuit established in said two or more parallel, and 
the transmission line which carries out transfer of power to said light matching circuit from said 
synthetic circuit. 

[0035]In this case, the output synthetic impedance (Zamp-out) of the DC-RF power inverter 
circuit established in said two or more parallel (N parallel) can be set up to the characteristic 
impedance (Zcbl) of the transmission line become Zamp-out =N-Zcbl. 
[0036]The excitation coil which formed the electrodeless discharge light equipment concerning 
this invention, respectively near the circumference of two or more electrodeless discharge lamps 
and each of said electrodeless discharge lamp, It has two or more electrodeless discharge light 
units which consist of a matching circuit which supplies the respectively suitable electric power 
for said each excitation coil, The RF generator which inputs and carries out the amplified output 
of the reference clock signal from the outside to said each electrodeless discharge light unit that 
high-frequency power should be supplied, and is connected with said each electrodeless 
discharge light unit via a coaxial cable, The reference clock generating circuit by which 
generates the only reference clock signal to said each RF generator, and multiple connection is 
carried out to said each RF generator via the coaxial cable for reference clocks is provided, The 
cable length of the coaxial cable for reference clocks which connects said reference clock 
generating circuit and said each RF generator, respectively can be constituted so that it may be 
mostly in agreement. 

[0037]In above electrodeless discharge light equipment, generate the only reference clock signal 
to said each RF generator, and the reference clock generating circuit which carries out cascade 
connection of said each RF generator via the coaxial cable for reference clocks, respectively is 
provided, The reference clock phase of the reference clock input terminal of each RF generator 
or the phase of each RF generator output can also set the coaxial cable for reference clocks 
connected to said each RF generator as cable length who is mostly in agreement. 
[0038]As an alternative plan, said electrodeless discharge light equipment Two or more 
electrodeless discharge lamps, The excitation coil provided near the circumference of each of 
said electrodeless discharge lamp, respectively, It becomes one treatment tank provided with two 
or more electrodeless discharge light units which consist of a matching circuit which supplies the 
respectively suitable electric power for said each excitation coil from the sterilizer which 
provided two or more electrodeless discharge lamps, The RF generator which supplies high- 
frequency power to said each electrodeless discharge light unit, respectively, and the DC power 
supply which supply direct current voltage to these RF generators, respectively can be provided, 
and it can constitute so that the only external light control signal may be given and put in block 
to said each DC power supply and direct current voltage may be determined as it. 
[0039]In this case, it can constitute so that the feedback signal for direct-current-voltage 
determination may be set up and put in block to said each DC power supply based on quantity of 
electricity detectable in electrodeless discharge light equipment and direct current voltage may 
be determined as it. 

[0040]The excitation coil in which the electrodeless discharge light equipment concerning this 
invention supplies high-frequency power to an electrodeless discharge lamp and said 
electrodeless discharge lamp, The RF generator which generates said high-frequency power, and 
the drive circuit of said RF generator, It consists of electrodeless discharge light equipment 
provided with the output circuit which outputs the high-frequency power of said RF generator to 
said excitation coil, and said RF generator can be connected with a coaxial cable, and can 
constitute the main amplifier and the drive amplifier which drives this. 
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[0041]In this case, said RF generator forms a distributor in the block of two or more main 
amplifiers, A drive amplifier can be considered as the composition connected via the coaxial 
cable to this distributor, or a distributor can be formed in the block of a drive amplifier, and two 
or more main amplifiers can be considered as the composition connected via the coaxial cable, 
respectively to this distributor. 

[0042]The excitation coil in which the electrodeless discharge light equipment concerning this 
invention supplies high-frequency power to an electrodeless discharge lamp and said 
electrodeless discharge lamp, The RF generator which consists of a power inverter circuit 
established in two or more parallel which generates said high-frequency power, It consists of 
electrodeless discharge light equipment provided with the drive circuit of said RF generator, and 
the output circuit which outputs the high-frequency power of said RF generator to said excitation 
coil, The synthetic circuit which consists of the balance resistance and the composing device 
which compound the parallel output of each of said power inverter circuit is provided, The 
outgoing end of one of power inverter circuits can consider balance resistance of said synthetic 
circuit as the composition set up become resistance of the power rating which cannot be borne by 
the outgoing end of the remaining power inverter circuits at the time of opening, a short circuit, 
or a non-signal. 

[0043JThe distribution circuit which consists of the distributor and balance resistance which 
distribute the parallel input of each of said power inverter circuit in above electrodeless discharge 
light equipment is provided, The outgoing end of one of power inverter circuits can consider 
balance resistance of said distribution circuit as the composition set up become resistance of the 
power rating which cannot be borne by the outgoing end of the remaining power inverter circuits 
at the time of opening, a short circuit, or a non-signal. In this case, said distribution circuit and 
the synthetic circuit are suitable for it, if a distributor and a composing device are arranged at the 
extension top of the power inverter circuit by which multiple connection is carried out, or the 
equal distance. 

[0044]The excitation coil in which the electrodeless discharge light equipment concerning this 
invention supplies high-frequency power to an electrodeless discharge lamp and said 
electrodeless discharge lamp, The RF generator which consists of a power inverter circuit 
established in two or more parallel which generates said high-frequency power, Provide the 
composing device which consists of electrodeless discharge light equipment provided with the 
drive circuit of said RF generator, and the output circuit which outputs the high-frequency power 
of said RF generator to said excitation coil, and compounds the parallel output of each of said 
power inverter circuit in two or more steps, and. It constituted so that it might change into the 
characteristic impedance of the transmission medium to an electrodeless discharge lamp via the 
impedance conversion circuit which consists of the lambda/4 transmission line. 
[0045]The excitation coil in which the electrodeless discharge light equipment concerning this 
invention supplies high-frequency power to an electrodeless discharge lamp and said 
electrodeless discharge lamp, The RF generator which consists of a power inverter circuit 
established in two or more parallel which generates said high-frequency power, It consists of 
electrodeless discharge light equipment provided with the drive circuit of said RF generator, and 
the output circuit which outputs the high-frequency power of said RF generator to said excitation 
coil, Said each power inverter circuit is constituted from field effect transistor FET and an LC 
series resonance filter part for E class operation, It had composition which has arranged the coil 
as an inductor of said filter part aslant and in parallel to field effect transistor FET arranged in 
parallel, respectively. 
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[0046]The excitation coil in which the electrodeless discharge light equipment concerning this 
invention supplies high-frequency power to an electrodeless discharge lamp and said 
electrodeless discharge lamp, The RF generator which generates said high-frequency power, and 
the drive circuit of said RF generator, Constitute so that it may consist of electrodeless discharge 
light equipment provided with the output circuit which outputs the high-frequency power of said 
RF generator to said excitation coil, the phase angle of an RF generator output may be detected 
and the frequency of an RF generator can be set as variable, and. It constitutes so that the output 
power of an RF generator may be detected and the power supply voltage of an RF generator can 
be set as variable. 
[0047] 

[Mode for carrying out the inventionJNext, it explains to details below, referring to an 
accompanying drawing about the working example of the electrodeless discharge light 
equipment concerning this invention. 
[0048] 

[Work example 1] Drawing 1 is an outline block diagram showing the example of 1 composition 
of the 1st working example of the electrodeless discharge light equipment concerning this 
invention. In drawing 1 , the reference mark 10 shows an RF generator and comprises the high 
frequency amplifying circuits 1 1 A and 1 IB where multiple connection of the couple was carried 
out. The drive circuit where the reference mark 12 drives RF generator 10, the synthetic circuit 
where 14 compounds the high frequency output outputted from that of RF generator 10, 16 
operates the high frequency output of RF generator 10 appropriately, and it shows the output 
circuit (a resonant circuit or a matching circuit) which prepares electric conditions suitable for 
the electrodeless discharge lamp 1 8 as load, and energizes the excitation coil 1 7, respectively, 
[0049JIn this example, by carrying out multiple connection of the high frequency amplifying 
circuits 1 1 A and 1 IB of a couple for RF generator 10, and constituting so that those synthetic 
outputs may be obtained, it constitutes so that the serviceability of the electric power to the load 
18, i.e., an electrodeless discharge lamp, can be heightened. Thus, when driving two or more 
high frequency amplifying circuits, and driving power becomes large in proportion to the parallel 
number of an amplifying circuit or they are operated by an asynchronous state, enlargement of 
the synthetic circuit 14 will be caused. So, in this example, the amplifying circuits 1 1A and 1 IB 
as RF generator 1 0 established in said two or more parallel are characterized by a 
synchronization or constituting so that it synchronizes mostly, and it may drive and a synthetic 
output may be obtained (refer to drawing 2 ). Namely, in the synthetic circuit 14 by compounding 
two or more high frequency outputs which synchronized, It becomes possible to negate the 
magnetic flux in the magnetic core which can negate the magnetic flux phi 1 which one high 
frequency output forms by the magnetic flux phi 2 which the high frequency output of another 
side forms, and uses it for the synthetic circuit 14 by this, and to negate the core loss in the 
synthetic circuit 14 ideally. Therefore, it is small and the synthetic circuit 14 can be 
manufactured to low cost. 

[0050](a) of drawing 3 shows circuitry of the drive circuit 12 to RF generator 10 of electrodeless 
discharge light equipment concerning this invention. As mentioned above, driving power in the 
drive circuit 12 as a main switch of an RF generator provided in parallel, Since it increases in 
proportion to a parallel number of an amplifying circuit which constitutes said power supply, if a 
parallel number of an amplifying circuit is made to increase while it has been fixed, driver 
voltage of said main switch will fall a threshold value power supply (commercial power 20) 
which carries out ON/OFF operation of said main switch. Then, in this example, it constituted so 
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that a direct current could be superimposed on an output of the drive circuit 12. That is, in the 
drive circuit 12 shown in (a) of drawing 3 , the threshold value power supply (commercial power 
20) Vth should keep fixed. [Refer to (b) of drawing 3 .] A direct current (Vdc) is superimposed 
by a DC power supply circuit. [Refer to (c) of drawing 3.] The parallel amplifying circuits 1 1 A 
and 1 IB can be made to drive properly. 

[0051]In the drive circuit 12 shown in (a) of drawing 3 , Half- wave rectification of the ac output 
from the commercial power 20 can be carried out by a diode, a direct current can be acquired, the 
partial pressure of this direct current can be carried out by the resistance Rl and a partial 
pressure circuit which consists of R2, and a driving signal which bundled up to the latter parallel 
amplifying circuits 1 1 A and 1 IB, and superimposed an equal direct current can be given. If the 
capacitor C which the resistance Rl and R2 consider it as sufficiently big resistance, and 
moreover serves as said resistance R2 and a reactance sufficiently smaller than the resistance R2 
in parallel is connected, An alternating current drive signal can be supplied to the parallel 
amplifying circuits 11 A and 1 1 B via the capacitor C so that the resistance Rl and R2 may not 
exist in exchange, and DC bias can be made to superimpose on the driving signal. Therefore, the 
parallel amplifying circuits 1 1 A and 1 IB can be made to drive properly by the drive circuit 12 of 
low cost by comparatively small capacity by constituting in this way. An advantage, such as 
becoming possible to carry out package adjustment of the amount of superposition of a direct 
current suitably, is acquired by using a variable resistor for the resistance Rl and the resistance 
Rl,andR2. 
[0052] 

[Work example 2] Drawing 4 and drawing 5 are the outline block diagrams of the 2nd working 
example of the electrodeless discharge light equipment concerning this invention showing the 
example of composition, respectively. In drawing 4 and drawing 5 . the fundamental composition 
of the electrodeless discharge light equipment of this example is common in the composition of 
the 1st working example shown in drawing 1 mentioned above. Therefore, the same reference 
mark is given to the same component as the component shown in draw ing 1 , and the detailed 
explanation is omitted. 

[0053]In drawing 4 , output power of RF generator 10 which consists of the amplifying circuits 
1 1 A and 1 IB by which multiple connection is earned out is compounded by the synthetic circuit 
14, and it constitutes so that this synthetic output may be supplied to the light matching circuit 
16A which energizes the excitation coil 17 of the electrodeless discharge lamp 18 via the 
transmission line 22, In this case, as said RF generator 10, a synchronization or a DC-RF power 
inverter circuit which synchronizes mostly and operates constitutes the amplifying circuits 1 1 A 
and 1 IB by which multiple connection is carried out. Namely, can have composition which 
obtains big electric power comparatively by said DC-RF power inverter circuit by which 
multiple connection is carried out, and. It becomes possible to distribute a matching circuit of 
comparatively small capacity, without providing a matching circuit which big electric power 
concentrates on an input side of the transmission lines 22, such as a coaxial cable, and low-cost- 
izing of an RF generator and efficient-ization of transfer-of-power efficiency of the transmission 
line can be attained. 

[0054]Although a matching circuit handling big electric power is incidentally disadvantageous in 
respect of cost and efficiency, a synthetic circuit handling big electric power does not become so 
disadvantageous in respect of cost and efficiency. When an inductor which constitutes a 
matching circuit conserves passing power as reactive power or conserved reactive power is 
emitted, it is because power loss will be produced. On the other hand, an inductor used for a 
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synthetic circuit can be constituted so that reactive power may be negated mutually. Then, in this 
example, electrodeless discharge light equipment which does not produce power loss ideally can 
be obtained by compounding an output obtained by a synchronization or DC-RF power inverter 
circuit which synchronizes mostly and operates. 

[0055]In electrodeless discharge light equipment of this example, When output synthetic 
impedance Zamp-out of a DC-RF power inverter circuit established in parallel (N parallel) sets 
up to characteristic-impedance Zcbl of the transmission line 22 become Zamp-out =N-Zcbl s [ 
two or more ] Low-cost-izing of an RF generator and efficient-ization of transfer-of-power 
efficiency of the transmission line can be attained. That is, in an example of a graphic display, if 
characteristic-impedance Zcbl of the transmission line 22 sets to 50 ohms, in the case of N= 2, 
output synthetic impedance Zamp-out will be set to 100 ohms. By constituting in this way, it 
becomes possible to distribute and provide a matching circuit of comparatively small capacity, 
without providing a matching circuit which big electric power concentrates on an input side of 
the transmission line 22, and low-cost-izing of an RF generator and efficient-ization of transfer- 
of-power efficiency of the transmission line can be attained. 

[0056]In drawing 5, it is the outline circuitry figure of electrodeless discharge light equipment in 
which a DC-RF power inverter circuit was established in parallel as an RF generator. That is, in 
circuitry of this example, connecting arrangement of the E class 1 stone type DC-RF power 
inverter circuit is carried out in parallel. And power loss in the synthetic circuit 14 can be made 
small for these DC-RF power inverter circuits a synchronization or by synchronizing mostly and 
making it operate.By coinciding an output of the synthetic circuit 14 with a characteristic 
impedance of the transmission line (coaxial cable) 22, It becomes possible to distribute and 
provide a matching circuit of comparatively small capacity, without providing a matching circuit 
which big electric power concentrates on an input side of the transmission line (coaxial cable) 
22, and this can attain low-cost-izing of an RF generator, and efficient-ization of transfer-of- 
power efficiency of the transmission line. 
[0057] 

[Work example 3 [Drawing 6 and drawing 7 are the outline block diagrams of the 3rd working 
example of the electrodeless discharge light equipment concerning this invention showing the 
example of composition, respectively. In drawing 6 a nd drawing 7 , the fundamental composition 
of the electrodeless discharge light equipment of this example is common in the composition of 
the 1st working example shown in drawing 1 mentioned above. Therefore, the same reference 
mark is given to the same component as the component shown in drawing 1, and the detailed 
explanation is omitted. 

[0058]In drawing 6 , to two or more electrodeless discharge lamps 18a, 18b, and 18c. It consists 
of composition which carried out multiple connection to the common reference clock generating 
circuit 13 with the coaxial cables 23 A, 23B, and 23C for reference clocks, respectively to the 
amplifying circuits 11a, lib, and 1 lc for obtaining the output of RF generator 10 impressed, 
respectively by which multiple connection is carried out. In this case, by coinciding mostly the 
cable length of said coaxial cables 23 A, 23 B, and 23 C for reference clocks, the output phase of 
each amplifying circuits 11a, lib, and 1 lc is coincided mostly, and it constitutes so that a flicker 
of each electrodeless discharge lamps 1 8a, 1 8b, and 1 8c may be prevented. 
[0059]In the electrodeless discharge light equipment which incidentally provided two or more 
electrodeless discharge lamps, for example in one treatment tank in the former, A reference clock 
circuit is provided for every RF generator to each electrodeless discharge lamp, It has 
composition which amplifies a clock signal, respectively and acquires a high frequency big- 
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electric-power signal, or one clock signal is shared within a necessary case, and it distributes to 
two or more high frequency amplifying circuits from one reference clock, and has composition 
which acquires a high frequency big-electric-power signal. For this reason, in the former 
composition, electric field coupling arises among two or more electrodeless discharge lamps, In [ 
there is a difficulty of the minute frequency error of a reference clock serving as a flicker of a 
discharge lamp, and appearing, and ] the latter composition, While carrying out cable 
transmission of the reference clock, the phase lag of a reference clock arises in the receiving end 
of each RF generator, When the high frequency big-electric-power signal acquired by amplifying 
this signal was impressed to an electrodeless discharge lamp, respectively, the electric power 
phase impressed to each electrodeless discharge lamp also became scatteringly, and had the 
difficulty of generating a flicker in a discharge lamp. In this example, as shown in drawing 6 , to 
the reference clock generating circuit 1 3 Then, the amplifying circuit 1 la, The cable length of 
the coaxial cables 23A, 23B, and 23C for reference clocks which carry out multiple connection 
of 1 lb and the 1 lc, respectively by making it mostly in agreement, The phase of the output of 
each amplifying circuits 1 la, 1 lb, and 1 lc is coincided mostly, and a flicker of the discharge 
lamps 1 8a, 1 8b, and 1 8c can be prevented. 

[0060]In drawing 7 , to two or more electrodeless discharge lamps 1 8a, 1 8b, and 1 8c. It consists 
of composition which carried out cascade connection of the common reference clock generating 
circuit 13 with the coaxial cables 23a, 23b, and 23c for reference clocks, respectively to the 
amplifying circuits 1 la, lib, and 1 lc for obtaining an output of RF generator 10 impressed, 
respectively. In this case, cable length of said coaxial cables 23a, 23b, and 23c for reference 
clocks, A reference clock phase of an input terminal of a reference clock of each amplifying 
circuits 11a, 1 lb, and 1 lc, or a phase of output power of each amplifying circuits 1 la, 1 lb, and 
lie after amplification by making it mostly in agreement, A reference clock input waveform of 
each amplifying circuits 1 la, 1 lb, and 1 lc becomes in phase, and it constitutes so that a flicker 
of each electrodeless discharge lamps 18a, 18b, and 18c may be prevented. 
[0061] Two or more amplifying circuits 1 la, 1 lb, and 1 lc to the reference clock generating 
circuit 1 3 thus, via the coaxial cables 23a, 23b, and 23c for reference clocks, When carrying out 
cascade connection, since a corrugating circuit etc. are established in each amplifying circuit, a 
time lag is produced from an input terminal of a reference clock in a reference clock which 
results in an output terminal of a reference clock, and a difference is produced in an output wave 
phase of each amplifying circuit. Then, in this example, as shown in drawing 7 , a time delay of a 
reference clock inside each amplifying circuits 1 la and 1 lb and 1 lc is considered, A flicker of 
the discharge lamps 18a, 18b, and 18c can be prevented for cable length of the coaxial cables 
23a, 23b, and 23c for reference clocks by [ of a reference clock ] selecting so that an input 
waveform may become in phase, respectively, respectively. 
[0062] 

[Work example 41 Drawing 8 and drawing 9 are the outline block diagrams of the 4th working 
example of electrodeless discharge light equipment concerning this invention showing an 
example of composition, respectively. In drawing 8 and drawing 9 . fundamental composition of 
electrodeless discharge light equipment of this example is common in composition of the 3 st 
working example shown in drawing 1 mentioned above. Therefore, the same reference mark is 
given to the same component as a component shown in drawing 1 . and the detailed explanation 
is omitted. 

[0063]The excitation coil provided in the one treatment tank 30 near the circumference of an 
electrodeless discharge lamp and said electrodeless discharge lamp in drawing 8 , In the sterilizer 
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provided with the electrodeless discharge light units 19A and 19b which consist of a matching 
circuit which supplies the suitable electric power for said each excitation coil, Each amplifying 
circuits 1 1 A and 1 IB as an RF generator which supplies high-frequency power to said each 
electrodeless discharge light units 19A and 19b, respectively, It constituted so that DC power 
supplies 15A and 15B which supply direct current voltage to these amplifying circuits 1 1 A and 
1 IB, respectively might be formed, the only external light control signal 24 might be given and 
put in block to said each DC power supplies 15A and 15B and direct current voltage might be 
determined, 

[0064]Namely, in the electrodeless discharge light equipment which provided the electrodeless 
discharge light unit which becomes one treatment tank from two or more electrodeless discharge 
lamps, Although it is possible to prevent a flicker of each discharge lamp by driving the RF 
generator which consists of two or more amplifying circuits based on the oscillator output by the 
only reference oscillator, In also making uniform the strength of the outputted ray of each 
electrodeless discharge lamp, when it determines direct current voltage based on reference 
voltage in each amplifying circuit, respectively, there is a difficulty that the strength of an 
outputted ray varies. As shown in drawing 8 . in this example Then, each amplifying circuit 1 1 A, 
Dispersion in the strength of the outputted ray of a discharge lamp can be prevented by 
constituting so that the only external light control signal 24 may be given and put in block to DC 
power supplies 15A and 15B which supply direct current voltage to 1 IB, respectively and direct 
current voltage may be determined as them. In this case, it can constitute so that the direct 
current voltage proportional to that light income and euphotic intensity may be obtained as a 
means to determine direct current voltage collectively, based on the photosensor formed in the 
treatment tank. 

[0065]In drawing 9 , it constituted so that the feedback signal for direct-current-voltage 
determination might be set up and put in block to said each DC power supplies 1 5 A and 15B 
based on quantity of electricity detectable in electrodeless discharge light equipment and direct 
current voltage might be determined as them. Namely, as a means to determine the direct current 
voltage of each DC power supplies 15A and 15B collectively in this example, It is not based on 
the signal from the outside, but conversion into dc of the output of the amplifying circuit 1 IB of 
quantity of electricity detectable in electrodeless discharge light equipment, for example, either, 
is detected and carried out via the high frequency detection-conversion-into-dc circuit 25, It 
constitutes so that the feedback signal for direct-current-voltage determination may be obtained 
via error amplifier 26 amplifier. Also by constituting in this way, dispersion in the strength of the 
outputted ray of a discharge lamp can be prevented. 
[0066] 

[Work example 5](a) - (c) of drawing 10 is an outline block diagram of the 5th working example 
of the electrodeless discharge light equipment concerning this invention showing the example of 
composition, respectively. In (a) - (c) of drawing 10 , the fundamental composition of the 
electrodeless discharge light equipment of this example is common in the composition of the 1st 
working example shown in drawing 1 mentioned above. Therefore, the same reference mark is 
given to the same component as the component shown in drawing 1 „ and the detailed explanation 
is omitted. 

[0067]In (a) of drawing 10, the main amplifier 1 1 as RF generator 1 0 which generates high- 
frequency power, and the drive amplifier 12 which constitutes the drive circuit were connected 
with the coaxial cable 27. Namely, the RF generator which consists of the main amplifier and a 
drive amplifier which drives this in conventional electrodeless discharge light equipment, Since 
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said main amplifier and the drive amplifier are considered as the composition which performed 
direct continuation with pattern wiring etc., the work which checks the characteristic for every 
block at the time of evaluation of an RF generator and verification not only becomes difficult, 
but they have difficulties, like the arrangement flexibility for every block is missing. Then, in 
this example, as shown in (a) of drawing 10 . flexibility increases to the arrangement for every 
block at the time of product structure by connecting the main amplifier 1 1 and the drive amplifier 
12 which drives this with the coaxial cable 27, and the characteristic confirmation work for every 
block becomes easy. 

[0068] When connecting two or more main amplifiers 1 1A and 1 IB in parallel, as shown in (b) of 
drawing 10 , the distributor 21 can be formed in the block of the main amplifiers 1 1A and 1 IB, 
and the drive amplifier 12 can be considered as the composition connected via the coaxial cable 
27 to this distributor 21 . As shown in (c) of drawing 10 , the distributor 21 can be formed in the 
block of the drive amplifier 12, and it can also have composition which connected two or more 
main amplifiers 1 1 A and 1 IB via the coaxial cables 27a and 27b to this distributor 21 , 
respectively. 
[0069] 

[Work example 6] Drawing 1 1 is an outline block diagram showing the example of composition 
of the 6th working example of the electrodeless discharge light equipment concerning this 
invention. In drawing 1 1 , the fundamental composition of the electrodeless discharge light 
equipment of this example is common in the composition of the 1st working example shown in 
drawing 1 mentioned above. Therefore, the same reference mark is given to the same component 
as the component shown in drawing 1, and the detailed explanation is omitted. 
[0070] When the power inverter circuits 1 1 A and 1 IB established in two or more parallel 
constitute RF generator 10 in this example, A synthetic circuit which consists of the balance 
resistance R14 and the composing device 14 which compound a parallel output of each of said 
power inverter circuits 1 1 A and 1 IB is provided, An outgoing end of one of the power inverter 
circuits 1 1A or 1 IB consists the balance resistance R14 of said synthetic circuit of composition 
set up become resistance of a power rating which cannot be borne by an outgoing end of the 
remaining power inverter circuits 1 IB or 1 1 A at the time of opening, a short circuit, or a non- 
signal. A distribution circuit which consists of the distributor 21 and the balance resistance R21 
which distribute a parallel input of each of said power inverter circuits 1 1 A and 1 IB as an 
alternative plan is provided, An outgoing end of one of the power inverter circuits 1 1A or 1 IB 
can consider balance resistance R21 of said distribution circuit as composition set up become 
resistance of a power rating which cannot be borne by an outgoing end of the remaining power 
inverter circuits 1 IB or 1 1 A at the time of opening, a short circuit, or a non-signal. 
[0071]By setting up balance resistance of a synthetic circuit and a distribution circuit to have 
mentioned above so that an outgoing end of one of power inverter circuits may serve as 
resistance of a power rating which cannot be borne in an outgoing end of the remaining power 
inverter circuits at the time of opening, a short circuit, or a non-signal, In an abnormal condition 
of one of said power inverter circuits, operation of electrodeless discharge light equipment by the 
remaining power inverter circuits can be prevented properly. Said distribution circuit and the 
synthetic circuit can reduce an adverse effect to a composing device output by phase difference 
of a composing device input in this case by arranging a distributor and a composing device at an 
extension top of a power inverter circuit by which multiple connection is carried out, or the equal 
distance, 
[0072] 
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[Work example 7](a) of drawing, 12 and (b) are the outline block diagrams showing the example 
of composition of the 7th working example of the electrodeless discharge light equipment 
concerning this invention. In (a) of drawing 12 , and (b), the fundamental composition of the 
electrodeless discharge light equipment of this example is common in the composition of the 1st 
working example shown in drawing 1 mentioned above. Therefore, the same reference mark is 
given to the same component as the component shown in drawing 1 , and the detailed explanation 
is omitted. 

[0073]The power inverter circuit 1 la established in two or more parallel in this example as 
shown in (a) of drawing 12 , and (b), When lib, 11c, and lid constitute RF generator 10, form 
the composing devices 14a, 14b, and 14c which compound a said power inverter circuits [ each / 
1 la, 1 lb, 1 lc, and lid] parallel output in two or more steps, and. It constitutes so that it may 
change into the characteristic impedance of the transmission medium to an electrodeless 
discharge lamp via the impedance conversion circuits 28a, 28b, and 28c which consist of the 
lambda/4 transmission line. Thus, the power inverter circuit 1 la established in two or more 
parallel as RF generator 10, When 1 lb, 1 lc, and 1 Id are used, the composing devices 14a, 14b, 
and 14c are formed in two or more steps and electric power composition is performed, 
Conversion dispersion between mitigation of a composing device loss and the parallel circuit of 
an amplifying circuit can be reduced with reduction of component cost by forming the 
impedance conversion circuits 28a, 28b, and 28c between composing devices, and performing 
proper impedance conversion. 

[0074]Namely, in circuitry shown in (a) of drawing 12 , output impedance of each composing 
device is reduced from 50ohms to 25 ohms by connecting the composing devices 14a and 14b to 
the power inverter circuits 1 la and 1 lb provided in parallel and 1 lc and 1 Id, for example, Then, 
if the impedance conversion circuits 28a and 28b are connected to each composing devices 14a 
and 14b, the output impedance can be increased to 100 ohms from 25ohms. And the output 
impedance can be coincided with a characteristic impedance (50ohms) of a transmission medium 
to an electrodeless discharge lamp by connecting the composing device 14c to said impedance 
conversion circuits 28a and 28b. 

[0075]In circuitry shown in (b) of drawing 12, output impedance of each composing device is 
reduced from SOohms to 25 ohms by connecting the composing devices 14a and 14b to the 
power inverter circuits 1 la and 1 lb provided in parallel and 1 lc and lid, for example. The 
output impedance is reduced from 25ohms to 12.5 ohms by connecting the composing device 
14c to each composing devices 14a and 14b. Then, if the impedance conversion circuit 28c is 
connected to the composing device 14c, the output impedance can be increased to 50 ohms from 
12.5ohms. Therefore, this output impedance can be coincided with a characteristic impedance 
(SOohms) of a transmission medium to an electrodeless discharge lamp, 
[0076] 

[Work example 8] Drawing 13 is an outline block diagram showing the example of composition 
of the 8th working example of the electrodeless discharge light equipment concerning this 
invention. In drawing 13, the fundamental composition of the electrodeless discharge light 
equipment of this example is common in the composition of the 1st working example shown in 
drawing 1 mentioned above. Therefore, the same reference mark is given to the same component 
as the component shown in drawing 1 , and the detailed explanation is omitted. 
[0077]The power inverter circuits 1 la and 1 lb established in two or more parallel in this 
example, When 11c constitutes RF generator 10, each power inverter circuit 1 la, 1 lb and 11c 
are constituted from field effect transistor FET and an LC series resonance filter part for E class 
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operation, and it has composition which has arranged the coil L as an inductor of said filter part 
aslant and in parallel to field effect transistor FET arranged in parallel, respectively. 
[0078]Namely, the power inverter circuit established in two or more parallel is used as an RF 
generator mentioned above, Since a composing device loss increases, the parts arrangement of 
each power inverter circuit is a form near one row, and make it stand in a row by the same 
arrangement, when carrying out electric power composition by a synthetic circuit, and among 
each power conversion circuit outputs are a phase change etc., but. In this case, since it becomes 
lining up side-by-side [ the coil as an inductor of LC series resonance filter part ], when reducing 
a packaging area and attaining a miniaturization, said coil to coil distance interferes in narrowing 
and mutual, and re-evaluation of the constant as a filter is needed. As shown in drawing 13 , in 
this example Then, said each power inverter circuit 11 a, lib and 1 lc are constituted from field 
effect transistor FET and an LC series resonance filter part for E class operation, By arranging 
the coil L as an inductor of said filter part aslant and in parallel to field effect transistor FET 
arranged in parallel, respectively, mutual interference can be reduced and high-density parts 
arrangement can be attained. 
[0079] 

[Work example 91 Drawing 14 is an outline block diagram showing an example of composition 
of the 9th working example of electrodeless discharge light equipment concerning this invention. 
In drawing 14 , fundamental composition of electrodeless discharge light equipment of this 
example is common in composition of the 1st working example shown in drawing 1 mentioned 
above. Therefore, the same reference mark is given to the same component as a component 
shown in drawing 1 . and the detailed explanation is omitted. 

[0080] In this example, it constitutes so that the phase angle of an RF generator output may be 
detected and the frequency of an RF generator can be set as variable, and it constitutes so that the 
output power of an RF generator may be detected and the power supply voltage of an RF 
generator can be set as variable. Namely, since the output impedance and the mismatching of RF 
generator 10 will be produced if the impedance of the electrodeless discharge lamp 1 8 as load 
changes, The phase angle detection sensor 32 detects the phase angle of an RF generator output, 
change the frequency of RF generator 10 via the control section 44, and adjust impedance with 
load, and. Only by only making frequency variable and adjusting impedance, Since output power 
is changed, fixed-izing of output power and efficient control can be attained by the electric 
power detecting sensors' 33 detecting the output power of an RF generator, and setting the power 
supply voltage of RF generator 10 as variable via the control section 44. In drawing 14 , the 
reference mark 1 1 shows a power inverter circuit, and 15 shows DC power supply, respectively. 
[0081] As mentioned above, although the suitable working example of this invention was 
described, many changes of design are possible for this invention within limits which do not 
deviate from the pneuma of this invention, without being limited to said each working example. 
[0082] 

[Effect of the Invention] According to the electrode discharge lamp device which is built over this 
invention as for a passage clear from the working example mentioned above. An electrodeless 
discharge lamp and the excitation coil provided near the circumference of said electrodeless 
discharge lamp, In electrodeless discharge light equipment provided with the resonant circuit 
which supplies the suitable electric power for said excitation coil, the RF generator which 
supplies the synthetic output of the power supply provided in two or more parallel to said 
resonant circuit, and the drive circuit of said RF generator, In a synthetic circuit a 
synchronization or by constituting so that it may be made to synchronize mostly, it may drive 
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and a synthetic output may be obtained, the power supply provided in said two or more parallel, 
The magnetic flux which one high frequency output forms can be negated by the magnetic flux 
which the high frequency output of another side forms, It becomes possible to negate the 
magnetic flux in the magnetic core which this uses for a synthetic circuit, and to negate the core 
loss in a synthetic circuit ideally, and it is small and a synthetic circuit can be manufactured to 
low cost. 

[0083]In the electrodeless discharge light equipment concerning this invention, Two or more 
electrodeless discharge lamps and the excitation coil provided near the circumference of each of 
said electrodeless discharge lamp, respectively, It has two or more electrodeless discharge light 
units which consist of a matching circuit which supplies the respectively suitable electric power 
for said each excitation coil, The RF generator which inputs and carries out the amplified output 
of the reference clock signal from the outside to said each electrodeless discharge light unit that 
high-frequency power should be supplied, and is connected with said each electrodeless 
discharge light unit via a coaxial cable, The reference clock generating circuit by which 
generates the only reference clock signal to said each RF generator, and multiple connection is 
carried out to said each RF generator via the coaxial cable for reference clocks is provided, By 
constituting the cable length of the coaxial cable for reference clocks which connects said 
reference clock generating circuit and said each RF generator, respectively so that it may be 
mostly in agreement, the output phase of each RF generator is coincided mostly, and a flicker of 
each electrodeless discharge lamp can be prevented. Also in the case where the reference clock 
generating circuit which similarly generates the only reference clock signal to each RF generator, 
and carries out cascade connection of said each RF generator via the coaxial cable for reference 
clocks, respectively is provided, The coaxial cable for reference clocks connected to said each 
RF generator can prevent a flicker of each electrodeless discharge lamp, when the reference 
clock phase of the reference clock input terminal of each RF generator or the phase of each RF 
generator output sets it as cable length who is mostly in agreement. 

[0084]in the electrodeless discharge light equipment concerning this invention, An electrodeless 
discharge lamp and the excitation coil which supplies high-frequency power to said electrodeless 
discharge lamp, In electrodeless discharge light equipment provided with the RF generator which 
generates said high-frequency power, the drive circuit of said RF generator, and the output 
circuit which outputs the high-frequency power of said RF generator to said excitation coil, In 
said RF generator connecting the main amplifier and the drive amplifier which drives this with a 
coaxial cable, i.e., said RF generator, Form a distributor in the block of two or more main 
amplifiers, and consider a drive amplifier as the composition connected via the coaxial cable to 
this distributor, or, Or flexibility increases to the arrangement for every block at the time of 
product structure by forming a distributor in the block of a drive amplifier and considering two 
or more main amplifiers as the composition connected via the coaxial cable, respectively to this 
distributor, and the advantage which becomes easy [ the characteristic confirmation work for 
every block ] is acquired. 

[0085]In the electrodeless discharge light equipment applied to this invention further again, Two 
or more electrodeless discharge lamps and the excitation coil provided near the circumference of 
each of said electrodeless discharge lamp, respectively, In the sterilizer which provided two or 
more electrodeless discharge lamps in one treatment tank provided with two or more 
electrodeless discharge light units which consist of a matching circuit which supplies the 
respectively suitable electric power for said each excitation coil, The RF generator which 
supplies high-frequency power to said each electrodeless discharge light unit, respectively, 
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Dispersion in the strength of the outputted ray of two or more electrodeless discharge lamps can 
be prevented by providing the DC power supply which supply direct current voltage to these RF 
generators, respectively, and constituting so that the only external light control signal may be 
given and put in block to said each DC power supply and direct current voltage may be 
determined as it. Even if it constitutes so that the feedback signal for direct-current-voltage 
determination may be set up and put in block to said each DC power supply based on quantity of 
electricity detectable in electrodeless discharge light equipment and direct current voltage may 
be determined as it, the same operation and effect can be acquired. 
[0086]And in the electrodeless discharge light equipment concerning this invention, An 
electrodeless discharge lamp and the excitation coil which supplies high-frequency power to said 
electrodeless discharge lamp, In electrodeless discharge light equipment provided with the RF 
generator which consists of a power inverter circuit established in two or more parallel which 
generates said high-frequency power, the drive circuit of said RF generator, and the output 
circuit which outputs the high-frequency power of said RF generator to said excitation coil, The 
distribution circuit which consists of the distributor and balance resistance which distribute the 
parallel input of the synthetic circuit which consists of the balance resistance and the composing 
device which compound the parallel output of each of said power inverter circuit, and each of 
said power inverter circuit is provided, The outgoing end of one of power inverter circuits opens 
balance resistance of said synthetic circuit, or balance resistance of a distribution circuit, At the 
time of a short circuit or a non-signal, operation of the electrodeless discharge light equipment by 
the remaining power inverter circuits can be properly prevented by the abnormal condition of . 
one of power inverter circuits by the outgoing end of the remaining power inverter circuits by 
setting up become resistance of the power rating which cannot be borne. 



[Translation done.] 
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